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(64) Passenger loading bridge 

(57) A passenger loading bridge 
includes a ground level rotunda 11, a 
tunnel support 12 vertically pivoted 
thereto, an elevated tunnel 13 horizon- 
tally pivoted to the support a drive 
assembly horizontally pivoted to the 
tunnel outer end and rigidly mounting a 
detachable aircraft engaging cab 14. 
Stairs 58 are located in the tunnel sup- 
port The drive assembly swings and 
elevates the tunnel, while a parallelog- 
ram linkage assures that the cab is level 
at all elevations. The cab Is offset 46* to 
the tunnel axis and has extension and 
rotation capabilities. The tunnel fea- 
tures a load bearing floor support and 
walls and a roof of curtain wall con- 
struction. 
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SPECIFICATION 
Passenger loading bridge 

5 This invention relates generally to passenger load- 
Ing bridges and. In particular, to a swinging-type 
passenger loading bridge for use at ground level 
airport temiinals. . 
Passenger loading bridges have gained wwrld- 

10 wide acceptance forthe safety and convenience 

they afford passengers. Most major o'^te""'™". . 
are provided with passenger loading bridges which 
extend from the second level of the tennlnal to a 
pariced aircraft Frequently, these bridges are relfr 
15 tivelyimmobilesinceaircraftcan parte close to the 
terminal and be moved away by tugs or tractors. 

Smaller alrterminals generally are only ground 
level stnjctures at wrtiich aircraft park a fixed dis- 
tance from the terminal building. There frequently 

20 are no tugs available. This fixed distance is requir«J 
LeSabletheaircraftto-'powerout-'ormoveaway 

fromthebuildingunderitsownpovrorwrtho^ 
Sm^ing the building wrth jet blast Thisd^nce 
?grSeSwlthaBoeing727-200 aircraft, which IS 

26 thelargestalrcraftnormallyseivingthesesmaller 
terminals. Passengers walkinthecpenouttot^ 
aircraft and up an open staircase '"to*" "fi^"* " 
is not desirable to subject passengers to Inclement 
weather or to potentially dangerous ramp condi- 

30 ttens.ltisthereforBdesirabletoprovideapas- 
senger loading bridge for use atthesesmalleraH^ 
tenflinalsto enhance the safety and comfort of pas- 

Xn'rartswlnging-typeofgroundlevell^ 
35 bridge is shown in U.S. Patent No. 3,1 10,048- Bol- 
ton, v^ich illustrates a bridge having a rohinda. 
tunnel, staira to aircraft level, and a second tunnel 
which extends to the aircraft The juncture of the 

stairs and the tunnel is provided with an arcuate 
40 trackwithcooperatingwheelstowpporttheloadof 

the bridge. The vrtieels are provided with means to 
elevate the entire tunnel and stairs to accommodate 
different aircraft This bridge design has never been 
commercialized, nor has any other ground level 
45 bridge, to our knowledge. 

The present invention provides a passenger load- 
ing bridgefor ground level use at smaller airport 
terminals. The swing-type passenger ^oadm 
bridge of the present invention is provided with a 
50 rotunda section adjacent the teminal. « t"""^'' ^ 
drive assembly for swinging and elevating the tun- 
nel and a tunnel support including steirs pivotelly 
joining theinner end of the tunneltotherotunda 

Each of these sections is essentially modular and 
55 may be buiK and assembled at the factory, ft is eas- 
ilv disassembled and each modular section trans- 
ported Independently for quick assembly at the alr- 

"^Thl'Siter or ramp end support for the tunnel sec 
60 tion includes a novel arrangement of telescoping 
box beams or columns supported on ramp engag- 
ing wheels. While prior art types of columns were 
carefolly machined, the telescoping beams of this 
invention need not be machined and polished, but 
65 merely sanded because of the use of beanng pads. 



The columns also provide support for tfie cab sec- 
tion, which is angled 45° relative to the tunnel axis 
and is extensible and rotateble to fecilitate proper 
aircraft engagement The cab section has a quioc 
70 connect" mounting means wrtiich permits Ittobe 
shipped as a modular unit and quickly attoched to 
the drive assembly. The drive assembly la con- 
nected to the tunnel support by a parallelogiam Un- 
kage including an upper beam and the floor support 
75 to assure constent verticality of tiie drive columns In 
all elevations. This assures that the cabwill always 
be parallel writh tiie ground. All of tiie nonnal (live 
and dead) load stresses for the bridge are borne by 
tiie tunnel floor support, thereby elimiriating tile 
80 need for load bearing walls and roof utilized in prior 
art passenger loading bridges. The walls and roof 
are of light-weight noivstructural. curtain wa I con- 
struction which need bear only normal roof (tee. 
snow) and wind load stresses. The w«lls are of reln- 
85 forced plastic construction, such as fiberglMSortno 
like, and molded to a shape to provide marfmum 
widtii at an elevation of ttie normal person s lower 
torso. This permits the tunnel floor to be redijced in 
width, which reduces tiw tunnel live and dead 
90 weight design loads. This enables a lighter weight 
bridge structure as compared to prior art bridges. 

Consistent witii fire regulations and to farther 
serve passenger comfort, the vyalls of ti>i8 pas- 
senger loading bridge are capable of wrthstanding 
95 fireforatleastaperiodoffiveminutestoallow 
passengers to exit Afire reterdant plastic, having a 
central open mesh support. Is placed between the 
Inner and outer wall panels. 
The steir section is located in ttie tunnel support 
100 and only swings horizontally. This f«^»f«*« ^ . 
lengtii of span in the tonnel section that needs to bo 
elevated. The load forces are taken from the tunnrt 
section through the tunnel support into ttie rotonda 
section, where tiiey are token up In the foundation. 
105 Other objects and features of ttiis Invention will 
become apparent on reference to tiie accompany- 
ing drawings. . 

Figure ris a plan view of ttie swing-type pas- 
senger loading bridge of tiie present invention; 
110 Figure2 is a side view oftiie passenger loading 

bridge of Figure 1 ; , 
FiguK3 is a perspective view of tiie structural 
frameworic of tiie bridge, witii the cab frameworic 

115 ""f^^/lisasideviewoftheframeworicrf^ 
ure 3 whh tiie tunnel frameworic deteched. Illustrat- 
ing the modular sections; ^.„j„ 
Figure 4 Is an enlarged plan view of tiie rotunda 
Interface with the tunnel support, illustrating the 

120 location of the rollers which transmit the vertical 
and horizontel loads from the tonnel supporttothe 
rotunda anchor ring; 

Figure S is an enlarged fragmentary cross- 
sectional view token along the line 6-5 of Figure 4. 

125 illustrating the vertical rollers; 

f/gi/re 6 is an enlarged fragmentary crow- 
sectional viewteken along tiie line6-6of ngurB4. 
illustrating the horizontel support rollers: 
Figure 7 is anenlarged perspectwe view of tiie 
130 framework of tfie rotunda and stair tonnel support; 
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Figure 8 is an enlarged cross-sectional view taken 
along the line a-8 of Figure 2, showing the tunnel 
construction; 
Figure 9 Is an enlarged fragmentary perspective 
5 view of a tunnel wall; 

Figure 10 is an enlarged cross-sectional view 
talcen along the line 10-10 of Rgure 8; 

Figure / / Is an enlarged plan view of the rotunda 
roof, partially broken away to show construction 
10 details; 

Figure 12 is a fragmentary enlarged cross- 
sectional view taken generally along the line 12-12 
of Rgure 11, Illustrating the track guide and seal 
arrangement; 
15 Figure 13 is an enlarged perspective view of the 
drive column, illustrating the quick disconnect 
cab-mounting means; 

Figure 14 is an enlarged schematic view of the 
wheel drive arrangement shown In Rgure 13; 
20 Figure IS is a perspective view of one of the sup- 
port columns; 

Figure 16 is a side view of the support column 
shown in Rgure 15; 
Figure 17 is an enlarged cross-sectional view 
25 taken generally along the line 17-17 of Rgure 16, 
illustrating the guide pad arrangement for the tele- 
scoping columns; 

Figure 18 is an enlarged plan view of the cab su[>- 
port framework; 
30 Figure 19 is an enlarged partial side view of the 
cab support framework shown in Rgure 18; 
Figure 20 Is a plan view of the drive assembly; 
Figure 21 is a detail view of a portion of the drive 
assembly denoted by 21-21 of Rgure 20; 
35 Figure22 isafragmentary view of the pivotal 
connection of the tunnel support to the rotunda; 
and 

Figure 23 is a detail view of a portion of the cab 
supportframeworic denoted by lines 23-23 of Rg- 

40 ure19. 

Referring now to Rgures 1 and 2, a passenger 
toading bridge 10 includes a rotunda section 1 1 , a 
tunnel support 12, a ramp ortunnel section 13, and 
a cab assembly section 14. The rotunda 1 1 1s 
45 k>cated in engagement with an opening (not 
shown) of an airport terminal building 15, The 
rotunda 1 1 includes a frameworic 1 6 and an 
enclosure 17. 
The enclosure 17 has a roof section 18, floor sec- 
50 tion 19, and movable curtains 20 and 21 . The free 
end of the curtain is joined adjacent the tunnel sup- 
port entrance at 24 and the curtains coil into and 
uncoil out of the barrels 22 and 23 as the bridge 1 0 
is swung angulariy aboutthe rotunda 11. 
55 From a structural standpoint all of the horizontal 
and vertical load forces are transferred from the 
bridge through tunnel support 1 2 to rotunda 1 1 . As 
shown in Rgures 4, 5 and 6, rotunda 1 1 is provided 
with a flanged base or anchor ring 30. Ring 30 is 
60 anchored to a concrete ramp pad 29 by ears 31 and 
anchor bolts 32 spaced around the inner periphery. 

The structural framework for rotundatl is best 
seen In Figures 3, 3A and 7 and consists of a pair of 
vertical columns 33 and 34 which support a header 
65 35. Angled braces 36 and 37 provide lateral stability 



to tiie columns 33 and 34, respectively, while angled 
braces 38 and 39 resist forces in the direction of the » 
temiinal, as will become more apparent A pair of 
braces 40 and 41 extend from the intersections of 
70 columns 33 and 34 and header 35 to a plate 46 
which, as seen in Rgure 22, mounts a tongue 45 
which receives a king pin 44. 

The tunnel supportframeworic is also shown m 
Rgures 3 and 3A, consisting of lower stair stringera 
75 50 and 51 which mount upright columns 52 and 53 
and 54 and 55. The stringers 50 and 51 support a 
staircase 58, which enables passengers to walk 
from tiie ground level rotunda 1 1 to tiie elevated 
tunnel 13. 

80 The upper ends of the columns 52 and 53 are 
joined by a roof stringer 56. with a stringer 57 Joirv- 
ing the upper ends of tiie columns 54 and 55. A pair 
of transverse braces 60 and 61 join tiie upper and 
tower ends of the columns 52 and 55, with similar 
85 braces 62 and 63 joining tiie upper and lower ends 
of the columns 53 and 54. Diagonal braces 64 and 
65 rigldify the entire structure. 

As best seen In Rgures 3-7, tiie lower transverse 
brace 61 mounts thrust roller assemblies 70, 71, 72 
90 and 73. The roller assemblies 70 and 73 transfer 
bridge vertical load forces from tfie tunnel support 
to lower flange 77 of ring 30 and roller assemblies 
71 and 72 transfer horizontal load forces to upstand- 
ing flange 78 of ring 30. 
95 As shown In Rgures 4 and 5, roller assembly 73 is 
mounted on a roller bracket assembly 66 tiiat IS 
mounted by brackets 74 and 67 which are mounted 
on brace 61 . Bracket 74 supports a pair of rollers 75 
and 76, which bear against and roll onflange77. 
100 Roller assembly70 is of like design. 

Range 78 absortjsthe horizontal forces applied 
by tiie roller assemblies. As shown in Rgure 6, a 
channel-shaped member 80 is welded to the badc- 
side of flange 78. The upper part of tiie channel 80 
105 supportsaplywooddeck83whichmaybecovered 
witii a suitablefloor covering, such as carpet or the 
like. Roller assembly 71 comprises rollers 81 and^ 
which are mounted on a roller bracket assembly 84, 
which is mounted through mounting bracket 85 to 
1 1 0 brace 61 . The roller assembly 72 is of like design. 
As seen in Rgures 1 and 2, the tunnel support 
frameworic and staircase are covered by a suitable 
material, such as reinforced plastic. The roof has a 
plurality of deflectors 7, 8 and 9 to direct rain water 

115 tothesides. . 
Referring nowto Figures 3 and 3A,tiw framework 

of tunnel 13 is constructed in a generally parallelog- 
ram shape, witii tiie corners of tiie parallelogram 
provided at pivots 90, 91 , 92 and 93. The inner link 
120 of tiie parallelogram is formed by the vertical braces 
94 and 95 and transverse braces 96 and 97. Brace ?6 
supports brackets 98 which pivotally engage the 
inner end of a beam 100 via a pivot pin 90. Beam 
100 forms tiie upper parallelogram link. The outer^ 
125 parallelogram link is a similar rectangular frame 
composed of tiie vertical members 101 and 102, 
joined at tiie top by transverse member 103 and at 
the bottom by member 104. TTie transverse 
member 103 mounts a pair of brackets 105, which 
130 are joined by pivot pin 91 to the outer end of beam 
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100. As seen in Figure 2, beam 100 has an upward 
camber so that compression will deflect the beam 
upwardly rather than downwardly against the ramp 
enclosure. 

5 The lower parallelogram link is the tunnel floor 
support formed by three identical open web trusses 
or beams 1 10, 1 1 1 and 11 2 which are welded at their 
Inner ends to a transverse brace 1 06 that is pivoted 
to tunnel support transverse brackets? by aligned 
10 pivot pins. A similar arrangement Is provided on the 
outer ends of the trusses 1 1 0, 1 1 1 and 1 12 which are 
welded to a brace 1 08 that is pivoted to the outer 
frame byaiigned pivot pins 92. 
While open web trusses are Illustrated, it is obvi- 
1 5 ous that any suitable type of load bearing menriber 
is equally acceptable, the open web beams being 
chosen for their good strength-to-weight ratio. If 
operating conditions are such that beam 100 is 
never in compression, but always in tension, "it 
20 could be replaced by a cable or other flexible 

member. It is also contemplated that the parallelog- 
ram link represented by beam 100 could be spaced 
below trusses 1 1 0, 1 1 1 , 1 1 2 |ust as lo ng as a parai- 
lelogram linkage ts utilized. 
25 A drive assembly 120, shown in Figure 13, is pro- 
vided for swinging and elevating the outer end of 
tunnel 13. Drive assembly 120 includes telescoping 
column assemblies 122 and 123 which are identical 
in construction. The telescoping assemblies 122 
30 and 123 each have the lower ends bolted to a bogey 
assembly 124, which includes a mainframe 125 
having wheel mounts at each end for mounting 
wheels 126 and 127. 
As observed In Figures 1 , 2 and 3A, wheels 1 26 
35 and 127 are angled relative to tiie axis of tiie main 
frame 125 so that the wheel axes intersect Wng pin 
44 to keep the wheels tangent to the swing arc of 
the bridge. Wheels 126 and 127 are located well 
outboard of column assemblies 122 and 123 to pro- 
40 vide a wide base to minimize torsional forces 
transmitted to the tunnel resulting from movement 
of tfie bridge, windloads, jet blast or the like. This is 
Important with respect to tfie present bridge since 
the structural frameworicis designed mainly for 
45 horizontal and vertical load forces, with Jittie or no 
resistance to torsional forces in tunnel 13- Obvi- 
ously, torsional forces at the inner end of ttie tunnel 
can be absort)ed in the tunnel support Any tor- 
sional forces at the outer end of the tunnel are 
50 absorbed by drive assembly 1 20 through tiie tele- 
scoping column assemblies 122 and 123. 

Welded to opposite ends of the main bogey frame 
1 25 is a bracket 130, which supports a hydraulic 
pump 131 and reservoir 1 32. Hydraulic lines (not 
55 shown) connect pump 131 to a drive motor 133 
which is supported on main frame 125 outwardly of 

column assembly 122. Hydraulic drive motor 133 
drives drive wheel 126 through a chain 137, an idler 
reducer 134, and a sprocket 1 36, shown schemati- 

60 cally in Figure 14. While a hydraulic motor and 
pump arrangement is shown, it is obvious that 
other forms of drive motors may be utilized. 

It should be. noted that the support frame for the 
pump and drive motor is located on the inner side 

65 of tiie bridge and substantially below the lower 



extremity to which the bridge may be lowered. This 
eliminates any possibility of damage to the drive 
through accidental contact witii ramp vehicles. In 
ttie past, the drive units of bridges have become 
70 damaged where the drive unit is suspended 

beneatii the bridge. Through tiie present arrange- 
ment, the drive unit is at all times protected. 

The drive column assembly 120 also includes an 
elevating hydraulic, or other type, ram 140 having 
75 its upper cylinder end connected to a transverse 
beam 141 and its lower end mounted on beam 125. 
The ram 140 is supplied by pump 131 and control- 
led by conventional controls (not shown) to raise 
and lower the tunnel outer end. 
80 Referring nowtoRgures 21 and 15-17, the tele- 
scoping column assemblies 122 and 123 are Joined 
at tiieir upper end by a transverse brace 152. As 
previously noted, both assemblies 1 22 and 123 are- 
Wentlcal. Assembly 123 includes tfie outer telescop- 
85 ing box beam 143, which receives an Inner smaller 
telescoping box beam 150 having a mounting plate 
151 at its lower end. As seen in Rgures 3 and 13, the 
mounting plate 151 is bolted to the frame 125 of tiie 
drive assembly 120, making field assembfy quite 
90 convenient 

Identical upper and lower bearing pad assemblies 
160 and 161 are mounted on all four sides of outer 
beam 143. As shown in Figure 17, bearing pad 
assemblies 160 include rectangular bearing pads 
95 171, 172, 173 and 174 made of nylon, polypropylene 
or the like, which extend tiirough rectangular open- 
ings 175, 176, 177 and 178 in beam 143 and engage 
tiie outer surfaces of beam 1 50. Cover plates 1 80, 
181, 182 and 183 v^rhlch mount the pads, are secured 
100 byboltstobeam143. 

As seen In Figures 8, 15 and 16, the upper end of 
the outer beams are closed by caps 188 with resi- 
lient blocks 190 and 191 disposed immediately 
beneatii it. Blocks 190 and 191 engage tiie upper 
105 end of tiie inner beams when the bridge Is fully 
lowered to support the entire bridge load. 

As shown in Rgures 13, 15 and 16, each of tiie 
column assemblies 122 and 123 is provided witii 
respective pairs of mounting plates 200 and 201 and 
110 202 and 203. The plates have U-shaped slots 205 
and 206 in their outer ends. 

As shown in Rgures 13 and 21, alignment bolts 
21 1 are provided at tiie base on at least two sides of 
each inner beam. Bolts 21 1 are adjusted into posi- 
1 15 tion and locked by lock nuts at the factory to assure 
tiiatthe column assemblies are parallel and vertical. 

Referring to Rgures 11 and 12, tiie roof of tiie 
rotunda is made of a weld-free construction. A plur- 
ality of steel channels 220 are riveted to a center 
120 ring 221 and extend outwardly where tiiey are con- 
nected tiirough plywood panels 224 to an outer nng 
222. 

A peripheral plastic strip 223 is provided as a 
bearing for curtains 20 and 21 as they move around 

125 tiie rotunda. The framework of steel channels 220 is 
covered by plywood or other suitable covenng224. 
The outer covering 224 Is covered witti reinforced 
plastic 225 (Figure 12), having a peripheral flange 
226 which forms a weather seal. Sufficient clear- 

130 ance is provided so tiiat curtains 20 and 21 can 
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freely move in the space between the flange 226 
and bearing strip 223. As can be observed In Rgurea 
1 and 2, the rotunda roof is mounted beneath the 
structural frameworic and Is covered with a shroud 
5 or hood 228. 

As noted above, the major load forces on the 
bridge are carried by tunnel support trusses 110, 

1 1 1 and 1 1 2, with any tensile or compressive forces 
above the deck being absorbed by the beam 100, 

10 This structural arrangement permits the extenor 

walls of the ramp to be of a non-load bearing 

nature, as distinguished from the load bearing walls 

which are commonplace in present commercial 

forms of bridges. ^ . 

15 With particular reference to Figure 8, It can be 

obsen/ed that the load bearing trusses 110, 111 and 

1 12 carry a decking 149 of plywood which may be 
covered with decorative carpeting or any suitable 
floor covering. The underside of the trusses 110, 

20 1 1 1 and 1 12 Is dosed off by sheet metal plates 1 14 
for appearance as well as to provide additional fire 
retardation atthe lower extremity of the bndge. Tlie 
void formed between the trusses 1 10, 111 and 1 12 
can be used for electrical and other utility service 
25 out to the plane. 

The tunnel walls are of segmented curtain wan 
construction and include outer panels 115 formed 
of a reinforced plastic or other light-weight matenaU 
Wall inner panels 117 extend from the lower edge of 
30 trusses 110 and 112 upward and join to a roof panel 
11 6 of like material. The tunnel walls are formed of a 
plurality of identical segments, as shown m Rgure 
10, witii flanges 118 which attach to the lower ends 
of trusses 1 10 and 1 12 to provide rigidity in the 
35 panel. Each segment has a recess which receives 
the overiapping or free end of the adjacent panel to 
form a smooth outer skin. Expansible blind fasten- 
ers 1 19 are used to join the plastic panels together 
attheoveriap. 

40 During assembly of the walls, an open mesh sup- 
port, or a wire grid 145, is interposed IntermedlaJe 
tiie inner and outer wall panels. A second wire gnd 
146 is attached to the outer side of the trusses 1 1 0 
and 1 12 atthe lower extremity of the tunnel, where 
45 greaterfire resistance is needed. The wire grid 145 
extends along and is slightly spaced from the outer 
part of the trusses 110 and 112. The upperwiregnd 
145 overiapsthe lower wire grid 146. 
The lower half of the i nner walls of the tunnel are 

50 formed of plywood 147, which is sufficientiy flexible 
to conform to the shape of the flanges 1 18 and yet 
sufficientiy rigid to provide good structural support 
The upper half of tiie inner walls may be covered 
with molded, rigid, fire-resistant plastics sold under 

55 the trademarks Lexan, Formica or the like. Openings 
are left in the upper panels to permitthe Injection of 
an insulating and fire retardant foaming composi- 
tion between the walls where it will foam and fill the 
space to insulate tiie bridge, as well as improving its 

60 fire resistance. The foam 148 which is injected is 
preferably urea-formaldehyde: The grid reinforced 
ft)am becomes self-supporting In the absence of the 
Inner or outer wall panels. 
Refening nowto Figures 13, 18 and 19, the cab 

65 assembly includes structural frameworic all located 



beneath floor or deck 149. 

The structural frameworic for cab assembly 14, f 
Figure 18, includes an Inner section, indicated gen- 
erally at 317, having a pair of spaced support box 
70 beams 300 and 301 which are joined to mounting. » 
blocks 302 and 303 at a 45" angle so that the cab is 
angled 45** relative to the tunnel. A brace of spacer 
304 has its ends joined to the mounting blocks. The 
mounting blocks are provided with transverse 
75 mounting pins 306, 307 at their upper ends which 
are received in U-shaped slots 205 and 206 in the 
drive assembly mounting plates 200 and 201 and 
202 and 203. 
As shown in Rgure 13, the lower ends of mount- 
go ing blocks 302 and 303 extend down along and abut 
the outer surfaces of box beams 143 and 142, 
respectively, to support the cab support beams 300 
and 301 in a horizontal plane or at right angles to 
vertical beams 143 and 142. The outer ends of 
g5 beams 300 and 301 are connected by a cross brace 
31 2, which is connected at its mid-point to the 
transverse brace 304 by a longitudinally extending 
stfffaner brace 313. 
Telescoped over the box beams 300 and 301 are 
9Q outer beams 310 and 31 1 which support the mov- 
able portion 316 of the cab assembly. For oase of 
description, the telescoping outer beams 310 and 
31 1 are shown in phantom lines In the retracted 
position. The outer or movable end 316 of the cab 
Qg assembly is shown in solid lines, removed from the 
beams 300 and 301 for ease of illustration. A hyd- 
raulic cylinder 315 is located beneath the beam 313 
to extend and retract outer end 316 of the cab 
assembly at a 45** angle relative to the tunnel axis- 
1 00 Each of the box beams 300 and 301 mounts a plural- 
ity of bearing pads 299 on Its upper side and lower 
surfaces, which may be formed of Oilon, plastic or 
the like. The pads 299 permit outer beams 310 and 
31 1 to telescope or slide over the inner beams 300 
105 and 301 in response to actuation of the cylinder 31 5, 
The outer end 316 of cab assembly 14 also includes 
a rotatable outer deck section 320. Deck section 320 
includes a transverse beam 321 which is supported 
for angular movement relative to a center pivot 

- ^ Q shaft 322, which, as best seen in Figure 19, is a shaft 

supported by upper and lowertrunnions323and 
324, The trunnions 323 and 324 are mounted on 
cross braces 325 and 326 which extend between the 
outer telescoping beams 31 0 and 31 1 . A pair of 
115 angulariy movable support members 330 and 331 
are joined togettier at the inner ends by a top gusset 
plate 332, which is carried by the trunnion 323. On 
tiie underside of the beams 330 and 331 is a similar 
gusset plate 334, which serves to reinforce the juno- . 

- 20 ture of members 330 and 331 . The outer ends of 

members 330 and 331 are joined by the transverse ^ 
beam 321, which may receive a rubber bumper (not 
shown) and is adapted to engage the side of the 
aircraft immediately below the door. Each of the 
125 angularly movable members 330 and 331 is braced - 
by an angled beam (only one shown in Figure 19) 
340, joined through gusset plate 341 to the lower 
trunnion 324. A vertical brace 341 ' extends between 
angled beam 340 and upper beam 331 to provide a 
130 "^'^ assembly, cantilevered off of the trunnions 
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and angularly movable between defined limits. 

Transverse beam 321 atthe outer end of the cab 
is provided with side beams 342 and 343 which are 
lolned to angular beams 344 and 345, respectively. 
5 These beams mountthe walls ofthe cab assembly 
and carry the load ofthe passengers. Load forces 
are passed back to the drive column assemblies 122 
and 123 through beams 31 0 and 31 1 and beams 300 
and 301 . The decic section 320 is angularly movable 
10 through a 30» arc about the shaft 322 by any con- 
ventional hydraulic or other means (not shown). 
Thus, slight misalignment between the aircraft and 
the outer end ofthe passenger loading bridge may 
be accommodated. 
15 In operation, an aircraft will taxi to a premariced 
spot on the ramp and the passenger loading bndge 
is swung outwardly and the cab assembh^then 
extended and rotated to align with the aircraft door 
opening. This provides a tolerance of several feet in 
20 which to accommodate slight misalignments in 
parking the aircraft 

Vertical loads of the angularly movable outer 
deck section 320 are canried by a bearing pad 350 
(Figure 19), which is mounted on top of transverse 
25 beam351inengagementwiththeundereideofthe 
gusset plate 334 to carry the vertical loads whteh are 
applied to the angularly movable part ofthe cab 
section. Any horizontal loads are taken by the 
spaced trunnions 323 and 324. 
30 Referring now to Figures 19 and 23, lower trunn- 
ion 324 is mounted to facilitate adjustment longitud- 
inally along the axis ofthe beam 326 and trans- 
versely in order to align outer deck section 320 with 
the inner deck ofthe cab assembly. Bolts 370 and 
35 371 adjust the trunnion along the axis ofthe beam 
326, while bolts 368 and 369 mounted in brackets 
364'and 365 adjust the trunnion 324 toward the 
front of the cab. A similar pair of bolts 368 and 369 is 
provided In identical brackets 367 to align the 
40 swinging outer deck section 320. The normal eleva- 
tion ofthe underside of the cab at its lowermost 
position is such that a person of average height can 
ordinarily reach the bolts 368-371 and quickly 
adjust tiie position ofthe lower trunnion 324 to 
45 align the deck section. 

As can be seen in Figures 1 and 2, the cab assem- 
bly 1 4 extends at a 45** angle from the axis of the 
tunnel 13 and is provided with a fixed enclosure 360 
which telescopicaliy receives the movable enclos- 
50 ure 361 . The enclosure 362 on the angular^ mov- 
able portion of the cab is attached to the outer end 
of the telescoping section 361. If desired, the 
enclosure 362 may be provided with a roll-up door 
of conventional type. These enclosures may be of 
55 the same non-structural, light-weight curtain wall 
^ construction as the tunnel walls and roof. 

In operation, elevation of the tunnel will cause 
horizontal movement of the tunnel outer end which 
* must be accommodated. In present bridges of this 
60 type, specific compensation means must be pro- 
vided. For example, In the current Jetway radial 
drive bridge, arcuate guides are provided in the 
drive assembly to cause the tunnel outer end to ele- 
vate in an arcuate path. In our bridge, however, no 
65 specific horizontal movement compensation means 



need be provided. We have found that by sizing the 
drive column box beams and bearings to have cer- 
tain tolerances, which are dependent upon bridge 
length and elevation range, that this horizontal 
70 movement compensation is provided automatically 
by slight relative angulation of telescoping box 
beams. 

The preferred embodiment of our invention has 
been shown and described. Certain features, how- 

75 ever, are applicable to conventional, second level 
passenger loading bridges, such as the parallelog- 
ram tunnel support for maintaining the cab parallel 
to the ground; the tunnel walls and roof being of 
light-weight curtain wall construction enabled by 

80 the floor supports bearing the normal live and dead 
load forces; the use of open web trusses to support 
the tunnel; the telescoping box beam drive col- 
umns; the angled extensible and rotatable cab 
assembly which has a quick-connect attachment to 

85 the drive assembly; the rotunda structure; and 
other features described herein. 

CLAIMS 

90 1 . A passenger loading bridge for interconnect- 
ing an aircraft with the ground level of an airport 
terminal building including: 

a. a rotunda connected to the building substan- 
tially at ground level; 

95 b. a tunnel support vertically pivotally connected 
at its inner end to the rotunda; 

a a tunnel including a floor, spaced side walls 
and a roof and having first horizontal pivot means 
connecting its inner end to the tunnel support outer 

100 end; ..... j- 

d. an aircraft engaging cab assembly including a 
cab and a cab support connected to the outer end of 
the tunnel; and 

e. a drive assembly having second horizontal 
105 pivot means mounting the outer end of the tunnel 

and Including ground engaging means and elevat- 
ing means for elevating tiie tunnel and cab assem- 
bly; characterized by 

f. a staircase located in the tunnel support; and 
110 g. thefiret horizontal pivot means connecting the 

tunnel to the tunnel support being located atthe top 

of the staircase. 

2. The passenger loading bridge of claim 1 , 
further characterized by a cab support rigidly 

1 1 5 mounting the cab assembly to the drive assembly, 
and leveling means mounted on the dnve assembly 
to maintain the cab assembly substantially parallel 
to the ground at all cab elevations. 

3. A passenger loading bridge for interconnect- 
120 ing an aircraftwith an airport terminal building 

including: 

a. a rotunda connected to the building; 

b. a tunnel having a floor, spaced side walls and 

125 ^ c! a tunnel support vertically pivotally connected 
to the rotunda to enable horizontal swinging 
movement of the tunnel; 

d. first horizontal pivot means mounting the 
inner end of tiie tunnel to the tunnel support; and 

130 e. a drive assembly including second horizontal 
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pivot means mounting the outer end of the tunnel, 
elevating means to elevate the tunnel outer end, 
ground engaging means and drive means for 
swinging the tunnel about the rotunda, character- 
5 izedby 

f. an aircraft-engaging cab assembly including a 
cab and a cab support rigidly mounted on the drive 
assembly and connected to the tunnel outer end; • 

and 

10 g- leveling means interconnecting the drive 
assembly and the tunnei support to maintain the 
cab assembly substantially parallel to the ground at 
all cab elevations. 

4. The passenger loading bridge of claim 3, 

15 further characterized by the leveling means includ- 
ing a link connected at one end to the drive assenv 
biy and at the other end to the tunnel support along 
a line spaced from and generally parallel to, a line 
intersecting both horizontal pivot means to form a 

20 parallelogram linkage. 

5. The passenger loading bridge of claim 4, 
further characterized by both horizontal pivot 
means being located substantially at the level of the 
tunnel floor. 

25 6. The passenger loading bridge of claim 4, 
further characterized by the leveling link being con- 
nected to the drive assembly and to the tunnel sup- 
port at points spaced above the tunnel. 

7. The passenger loading bridge of claim 6, 
30 further characterized by the leveling link being a 

rigid beam having an upward camber to cause 
upward bowing of the beam when placed in com- 
pression. 

8. TTie passenger loading bridge of claim 6, 
35 further characterized by the leveling link being a 

rigid beam, the rotunda Including an upper pivot 
pin connected to the tunnel support and a lower 
arcuate flanged ring, the tunnel support including a 
plurality of spaced rollers vertically and horizontally 
40 engaging the ring flanges to transfer the bridge ver- 
tical and horizontal structural loads to the rotunda. 

9. The passenger loading bridge of claim 8, 
further characterized by the rotunda being located 
at substantially ground level, the tunnel support 

45 including a stair section, and the rotunda flanged 
ring being located at substantially ground level, the 
tunnel support including a stair section, and the 
rotunda flanged ring being located at substantially 
ground level. 

50 10. Thepassenger loading bridge of claims, 
further characterized by the drive assembly includ- 
ing a pair of ground engaging wheels, each spaced 
beyond the width of the tunnel to reduce torsional 
loads on the tunnel. 

55 11. The passenger loading bridgeof claims 1 or 
3, further characterized by the tunnel including lon- 
gitudinal floor support means interconnecting the 
first and second horizontal pivot means and bearing 
nonmal tunnel structural loads and by the tunnel 

60 walls and roof being of curtain wall construction. 
12. The passenger loading bridge of claim 9, 
further characterized by the drive assembly includ- 
ing a pairof ground engaging wheels, each spaced 
beyond the width of the tunnel to reduce torsional 

65 loads on the tunnel. 



"13. The passenger loading bridge of claims 1 or ^ 
3, further characterized by cab extension means for 
moving the cab relative to the cab support at said 
acute angle to enable the cab to move substantially 
70 perpendicular to the longitudinal a}ds of an aircraft - 
when the bridge is in position to engage the aircraft 

14. The passenger loading bridge of claim 13, 
further characterized by said acute angle being from 
25'to50». 

75 15. The passenger loading bridge of claim 14, 
further characterized by said acute angle being 
about 45". 

16. The passenger loading bridge of claim 13« 
further characterized by cab rotation means mount- 

80 Ing the cab on the end of the cab extension means 
for limited rotation. 

17. The passenger loading bridge of claim 16, 
further characterized by the limited rotation being 
through an arc of about 30". 

85 18. The passenger loading bridge of claims 1 or 
3, further characterized by guide means for guiding 
tunnel elevation comprising a first pair of horizon- 
tally spaced, vertically extending box t>eams 
mounted on the ground engaging means; a second 

90 pair of horizontally spaced, vertically extending box 
t)eams of different size mounted on the tunnel sup- 
port, the smaller pair of box tjeams being telescopl- 
cally received within the larger pair of box beams; 
and a plurality of bearing pads Interposed between 

96 the inner surfaces ofthe larger box t>eam3 and the 
outer surfaces ofthe smaller box beams to guide 
the elevating movementof the tunnel, * 

19. The passenger loading bridgb of claim 18, 
further characterized by the drive means including 

100 adjustment means engaging the lower ends of the 
first pair of box beams and the ground engaging 
means for aligning the beams in a parallel, vertical 
orientation. 

20. The passenger loading bridge of claini 19, 
105 furthercharacterizedbythe beams and bearings 

being sized to permit relath^ lateral movement 
between the inner and outer t)Oxl>eanris sufficient to 
accommodate the relative horizontal movement of 
the tunnel which occurs during elevation of thetun- 
110 nel to preclude the need for specific horizontal 
movement compensating means. 

21 . The passenger loading bridge of claims 1 or 
3, further characterized by the cab assembly being 
of modular construction and including means for 

115 pivoting the cab relative to the cab support and 
quick-connect cab mounting means rigidly arwl 
removably mounting the cab assembly to the drive 
assembly for vertical movement therewith. 

22. The passenger loading bridge of claim 21, 
120 furthercharacterizedbythe quick-connect cab 

mounting means including a pin and slot connec- • 
tion between the cab assembly and the drive 
assembly and engageable abutment portions on 
the cab and drive assemblies spaced vertically fro m^ 
125 the pin and slot connections. 

23. A passenger loading bridge for Interconnect- 
ing an aircraft and an airport passenger terminal, 
including a tunnel section having a floor, side walls 
and a roof, characterized by 

130 .a. a floor support extending longitudinally of the 
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. tunnel and bearing all normal structural loads; 
' b the side walls and roof being of nonstructural, 
curtain wall construction subject only to wind and 

roof loads. - 
' 5 24 The passenger loading bridge of claims n 

or23. further characterized by the floor support 
comprising a plurality of longitudinal open web 

The passenger loading bridge of claims 1, 3 
10 or23.furtherchar8cteriMdbythefloorwld*b^ng 
narrciwerthanthewldestspaclngofthesidewalls. 
thereby reducing the tunnel design load, while 
maintaining the same ease of paswnger 
as a conventional tunnel having a floor width equal 
15 to the widest spacing of Its side walls. 

26 The passenger loading bndge of claim 25, 
further characterized by the roof width being nar- 
rower than the widest spacing of the side walls. 

27 The passenger loading bndge of claim 26, 
20 further characterized by each side wall comprising 

spaced Inner and outer panels and an Insulating 
and fire retardant plastic foam layer located there- 
between. . . 1 •_<>■? 

28 The passenger loading bridge of claim 27, 

25 further characterized by an open mesh support 
located in the foam between the Inner and outer 
panels. 
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